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the coa, bed. » ^S/bTc S «S by"^:^:?.^ 17 ^"''""^ 
of coal inside the bed. with th^ "irougn nwes by combustion and gasification 

products of gasifi^don b^l^i^^^^^ ^^^^^^^^V P-cessed 

the oxidadon producTof T^^^^^ ^"^''"^ °^ " ^ ^^"^^ 

coal gadficatirproducoSy'vS^; s^o^:^^^^^ 

steam by aftcrbui^ng of LiSS ^r^;? ^ ^ waste-heat boUer into 

this steaai, together ^ift P'^'^^'^S m the fuel ccU battery; 

and the legeneiatX^o^en alJc^on 1'°^^^^^ "^^^^^ ^ ^cd, 

2 pages, 3'claimsl " " """"^^'^ ^ "^"^ ^ battery. 



wirh op^i:::^::^^Ji;:jr'^ ^^^-^ wi^h subsurfa. and 

rnntn..r'^°T^,*'' " P^owssing costs and decreased levels of environmental 

rrr :ph'i°^"^^ ~ ^-^^^ »^ ^ -^-t 

n^^^f'^- ^ P^'P^^^'^ l^^d processing technology by coW. where- 1 2 - 

pi^an. ory nune opcmngs (drifts and cross-sectional trenches); f-iLi mine operS (siope 

;X T T-- ? V' ^ - ^-^^-'^-^ perfcLH^d well piping:.6- selTTifoS 
detc il IbTowL wT^^ 10-sLLerf,austio JS 

T^12 f^ r.^lTJ - app^tus for prelinnnary purification and processing of the fuel 
mix. 13 - fuel cell battery; 14 - the waste-hcat boiler. Hg. 2 shows the prooos^ coal bid 
processmg technology by holes. Le. where the bed is prepared through onTX^o^lin^dS 
ad)t. or cross-secaonal trench), including ±e sanic itcL as Re i i^^cdTv^V^S 
number.. Additionally, Item 15 on Fxg. 2 shows the auxiliaxy alonT^bti^ plfcedTa 
certam predetermined) distance from the preparatory opening?, pe^endicul^ to wK 

The proposed coal bed processing technology is carried out in the following manner. 

™inp . ^^^^1 ^' .^n^^T ""^^ ^° P^^^^ a coal bed that is prepared by two sectional 
2 weUs ' r'r: ^""^ ^^^^^ ' ■ ^^^^^ ^ ^Ltory opTrSiT^ 

id other^fJiS '''^ f P^determined distance (approxIxStely lO-l? ^etw^n 

O^xf if ^ 1 2, are removed and sealing barriers 6 are installed to isolate Ae 



and 2 wSl'^ ""'^ ^'^^^ ^^"^ ^^Sh the sealing barriers (walls) 6 onto drifts 1 

"ping 9 a^ofdSr oT^o T' 'T' »^ ^^^^^ 

piping y, accoroingiy. On dnft 2, the perforated weH mpine 5 is connected to nines 7 anH s 

we^rpTp^'s^O^iift t Sr 'r^!^ conned to pi^T^^d'f^m 'odd 

wens to pipe 8. On dnft 1, all pipmg (4) /sic/ is connected to the steam piping 9. 

nur^f^r^^ exhaust-commutator device 10. blower fan H, apparams for preliminarr 

a^ instaHed at the mail mine opemng 3. The input and output gas pipes 7 and 8 blower faTl l 
and apparatus for prehminary purification and processing of the^el 2^ corZ^ to it 
Zt'^T"'^'''^'^'''''' is connected to the inTut o?Sd ^ 

ZZ L ^Thl';??^^^ '^"^ ^ ^° combustion ciLS^ 

mput of the wasre-heat boiler 14 steam generator, llie steam pipe 9 and one of the inputs of^e 
smoke exhaust-commutator device 10 are comiected to the l£ter. After ^s^^Z 1^1 

Xf Sft 1 ^fb^nr -T''^^ ^^-^^^ ^ isnited^;;^^ tm"^ 
o L evS^JeS 4 V i '^"^ combustion and gasification through piping 7 

tSe odrwXS^e lal^^^^^^ exhaust-commutator device 10 exhausts (removi) d^^gh 
me oaa wells the coal gasification products, containing carbon monoxide (CO) and hydro^n 



..A .^ I ^° apparatus for preHminaiy purification and processing 12 

and thereafter to the fuel cell battery 13, where hydrogen and carbon mono:ddc arc convert J by 
electrocheimcal means into electricity that is supplied to consumers. The residual fuel mixture 
and water from the fuel ceU battery 13 are suppUed to the-combustion chamber and the^ 
generator, rcspectrv^y, of the wastc-hcat boUer 14. where afteibuming of the fuel mixture 
produces steam. Then, the gaseous exhaust of the waste-heat boiler 14 combustion chamber 
tl^' ? J '"'^i"' steam from the steam generator, and also 

fed r^^ '^^.'^de generated m the fuel cell battery by oxidation of carbon monoxide are again 
fed to the active (hi^-temperature)- zone of coal gasirxc-aiion"-within "the bed, where the kicrt 
^.rL " "^"'"^ *° combustible carbon monoxide and the water vapor is 

endo^ennically decomposed into hydrogen and oxygen. In this case the steam firom the steam 
f^^T 9 and is fed by the perforated piping 5 into the coal 

o^dation (combustion) zone of those wells that are at this time hi air-supply^de. Consid^ 
ti^t Ae ouUct of the waste-heat boiler 14 combustion chamber is conneSJ to one of the in^ 
° T "^Sether with blower fan 11, it is evident that the 

inert carbon dioxide is not emitted, as usual, into the atmosphere, but rather is fed together with 
the air supply mto the coal gasification zone within the bed. 

A^trJ^^rT' " ^V^"^ M^''. consumed with concurrent production of electricity by 
fc^oT^T-^"^^l ""^^ ^^"^ 13, the elements of the fuel miftur^ 

(carton monoxide and hydrogen) are continuously regenerated within the coal gasification rone 
^« rr.n'^' "'"'^ °' coal utifization, as a primary energy source,^ process also 
nr^dari^ro^T"^ ^^^"^ """"^>' ^^P^ving .the ecological cl^ess of 

nrnlT^ n "^''^^'^ "^^^^ ^^^^ '^'^ atmosphere is by this 

p^cys pracncany ehjmnated To assure efficient consumption of the bed Srirely by^c^ 

^^Tl \ ''fT^ '^^^'^"^ regeneration of the fuel nLure 

"^ i: gasification and fuel mixture component 

riSnn il?^ exhaustw:ommutator device 10. As some wells are fully processed, they are 
^ t^ltfj!" ' ^^P^S 9 and new wells ^ put into oper^ti^ 

^ to^ number of wells m operation is determined by the capacity of the^uipment by the 
required energy ou^ut etc. ^ ^^^^ uj uic 

mine oSw """^ *° P"''"' ^ """^ ^ P'^P^d =^^=^0^ 

-^^ =^ss-sectional trench). As in the previous example, wells are 

S ^ r/'^"? ' other^Sbrated pipes 

^.T^ y^^^ '"'^ °^ "^"^ bed, extending beyond drift 2,^ 

removed and a sedmg bamer (wall) 6 is instaUed. Input and output gas pij^g 7 and 8 is 
mstdled along dnft 2, and ^e same equipment, as in the previous Lx^lSaUed Ae 

^b^S.°S ^T^'' " ^ outlet ofT waste-heat boiler 14 

"^^"f^, ^= °f ^ Scneralor are connected to the inlet of the smoke 
exhaust-commutator device 10. 

dist.n..'^' 7^ °' ^ ^^'^ fron^ *e mine opening 3 at a 

^r^L r ?- " ^""^th of the wells 4. . Tic perforated well p^in^ I is also 
connected to pipes 7 and 8 in alternating mamier. TTie coal bed is then ignited It tie ends of 



wells 4 using au:^ary well 1 5 for this purpose. Air for gasification of piUan between ±e wells 

^Ll^L exhaust^onuuutaror device 10 to the apparatus for preUminaiy purificatio^ 2d 
proc^smg 12 and thereafter to the fuel cell batrery 13. where hy^geu and ibon monoxide 
are convened by electrochemical means into electricity that is suppHed to consi^ 

ftr.n. rK ff ^ ^^''^ 0^ ^lonoxide and hydrogen 

from ±e fiiel ceU barteiy 13 are supplied to the combustion chamber and the steam gi^Sr 

wT^li^T ^'tnn ^^'"■•^ bonerT4 combustion chamber, containing 
mext c^bon dioxide (CO^, and the steam from the steaxn generator are fed to the in^t^I 
^^';^'-^^^^^or device 10, which is also supplied by dr, oxygen, etc. by blowe U 
Therefore the spent components of the fuel mixmre again enter the higk-temDer^taT coi 
o^dahon (combustion and gasification) zone within the STwhere the he^tu^'^^ei^^ 
coS^T^r J^'^-^f bydrogcnand oxygen, and the carbon dioxide is ^dutS^ 
nionoxide, i.e. the spent components of the fiiel mixture ai^ regenerated 
SSal \ P^^ducts of the fuel mixture, combined ^e ^du^ ^Se 

c n ba« ^ f? wTk"?"" ^ ^ aforementioned mamier back to the^ 

c^attery 13, and the bed consumption process in all other aspects remains as in the previous 

nrnr. P"??^*^ equipment for implementing the described technology of coal beds 
ZuS? Pipi°f 5. conducted to the pirpaiatory'^mine opcidS 

^VcZ^^t^T-^^V"^"^'^^^ 1-3- TT^ep^n.posedeqdpmSft 

^nZt^^ ^ ^haust^ommutator device 10, blower fen 11, the appSatL for 

wS^h^bo^f r of the fuel mixture 12, fuel ceU batteryTs. and the 

The perforated wcU piping 5 arc connected to the input and output gas piping 7 8 in an 
emahng manner ^d the latter axe comrected to the smoTexhaust-comS^ev^Je 10 To 
which are comiected the blower fen 11 and the apparams for pnrliminaiy purification aid 

~fll b;t^Tr =^ batt^a'^eTuticts of 

? 1 1 comiected to the combustion chamber and the iiiet of the waste-heat 

of f ™ """-^^ ^-^S^y ^ weU pipingToLd "e 

^« of the smoke exhaust-commutator 10 (Hg. 1), or simultaneously to the idets of the ianer 

nhov. M °P^^?° °^ equipment for coal bed processing is described in detail 

tZ:^T^^:^^tl^ -^^^ ^ ^-^-^ CHxamples 1 and 

As a whole, the proposed method for coal bed processing and the equipment for its 

S^^rS"^'' r;"""^^^'' ^ --logi-Uy clean tec» « 

n^H current state of the art. and based upon the electrochemical conveSon of co^ 
gasificanon products and upon continuous regeneration of the spent components of the fuel 



^m,e in,o hydrogen and carbon monoxide dir^cUy wiflun ±= coal' deposit. i.e. wid.b the coal 
CLAIMS 

tr^. ""v^""^ ""^"^ ^^'^ processing, including the uncoverins and preparation of the coal 
piping ^LtS^^lT^:^ "^^^ «=^<^<» P^duct. thmugh 

coaiga^caaon?ror?;.*^^?^S^^^S^ ™ ^ 

^=^^°to ,0 d^t^ ""^ ' ""^'^'^'^ »d steam Jnct^ £5 

sf^/srtssrr?? ^ -~^.=tS 

combuslioii d,a™h^,„j „ baltenes are conneOEd to the waste-heat boiler's 

o« - '° me rniets of the smoke exhaust-commutator device, while the blower fnn 
connected to one ofthe inlets of the smoke exhaust-commautorlTv^e^ ^" 
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